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(54) LIGHT TRANSMISSION PLATE, POLARIZATION SURFACE LIGHT SOURCE DEVICE 
AND REFLECTIVE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To develop a light transmission plate and a polarization surface 
light source device for forming a front light type reflective liquid crystal device which is excellent 
in visibility such as contrast or brightness and suppresses the deterioration or the dispersion of 
luminance in a lighting mode even when a reflection preventing layer consisting of a circular 
polarizing plate is formed. 

SOLUTION: The light transmission plate is constituted by arranging an optical sheet (1C) 
provided with at least a polarizer (lCl) via a transparent layer (IB) which is an independent body 
of an adhesive layer with a refractive index being smaller than that of a planar body (l) by >0.07 
on the lower surface of the planar body emitting an incident light coming from an incident side 
surface from the lower surface via a light emitting means (A) formed on the upper surface. A 
polarization surface light source device (10) is constituted by arranging a light source (2) on one or 
two or more incident side surfaces on the light transmission plate. The reflection type liquid 
crystal display device (100) is constituted by arranging a liquid crystal cell (20) having a reflection 
layer (202) at the light emission side of the polarization surface light source device. 
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CLAIMS 



[Claim(s)] 

[Claim l] The light guide plate characterized by coming to arrange the optical sheet which a 
refractive index is [ 0.07 or more ] lower than the plate, and possesses a polarizer at least through 
the clear layer of another object with an adhesives layer on the inferior surface of tongue of the 
plate which carries out outgoing radiation of the incident light from an incidence side face from an 
inferior surface of tongue through the light emission gunner stage formed in the top face. 
[Claim 2] The light guide plate with which the light emission gunner stage on the top face of a 
plate consists of plurality of the crevice of a triangle or a square, or heights in claim 1 based on the 
cross section. 

[Claim 3] The light guide plate with which the light emission gunner stage on the top face of a 
plate possesses the optical-path conversion slant face of 35 - 48 tilt angles to a base plane at the 
bottom in claim 1 or 2. 

[Claim 4] The light guide plate with which the optical-path conversion slant face of a light 
emission gunner stage meets an incidence side face in claim 3. 

[Claim 5] It consists of structure which the crevice or heights of a cross-section triangle which a 
light emission gunner stage becomes from an optical-path conversion slant face and a gentle slope 
adjoined in 50 micrometers - 1.5mm pitch in claim 3 or 4, and the tilt angle of said gentle slope to 
a base plane at the bottom is 10 or less degrees. The light guide plate whose projected area of the 
gentle slope to a base plane at the bottom is 5 or more times of that of an optical-path conversion 
slant face while the angular difference of the whole is less than 5 times and the difference of the 
tilt angle concerned in a nearby gentle slope is less than 1 time. 

[Claim 6] The light guide plate whose area which it consists of structure over which the crevice or 
heights of a cross-section triangle which a light emission gunner stage becomes from an 
optical-path conversion slant face and a steep incline set spacing, and was distributed in claim 3 
or 4, and the aforementioned steep incline has the tilt angle of 60 degrees or more to a base plane 
at the bottom, and is occupied on the top face of a light emission gunner stage is 1/5 or less. 
[Claim 7] The light guide plate with which a light emission gunner stage consists of a crevice in 
claim 6. 

[Claim 8] The light guide plate the shorter side lay length of whose is 40 micrometers or less 
based on projection of on claims 3*7 and as opposed to the inferior surface of tongue of an 
optical-path conversion slant face. 



[Claim 9] The light guide plate whose crossover include angle of the normal to an optical-path 
conversion slant face and the normal to an incidence side face is 0 - 30 degrees when it sees from a 
top -face side in claims 5 _ 8. 

[Claim 10] The light guide plate the long side lay length of whose is 5 or more times of shorter side 
lay length based on projection of on claims 69 and as opposed to the inferior surface of tongue of a 
light emission gunner stage. 

[Claim ll] The light guide plate the long side lay length of whose is 1mm or less based on 
projection of on claim 10 and as opposed to the inferior surface of tongue of a light emission 
gunner stage. 

[Claim 12] A light guide plate with irregular distribution [ in / on claims 6" 11 and / the top face of 
a light emission gunner stage ]. 

[Claim 13] The light guide plate with which an optical sheet possesses the phase contrast plate 
more than one layer or two-layer in one side of a polarizer, and the polarizer is located in a plate 
side in claims 112. 

[Claim 14] The light guide plate with which an optical sheet possesses the phase contrast plate of 
100-150nm of phase contrast one layer or more than two-layer in claim 13. 

[Claim 15] The light guide plate whose phase contrast of the phase contrast plate an optical sheet 
possesses the phase contrast plate more than two-layer in claim 13, and is 100-150nm or 
200-300nm. 

[Claim 16] Plane-of-polarization light equipment characterized by coming to arrange the light 
source on 1 or two or more incidence side faces in a light guide plate according to claim 1 to 15. 
[Claim 17] The reflective mold liquid crystal display characterized by coming to arrange the liquid 
crystal cell which has a reflecting layer in the optical outgoing radiation side of 
plane-of polarization light equipment according to claim 16. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the plane-of-polarization light equipment using 
the light guide plate and it which are excellent in the use effectiveness of light and can form a 
bright and legible reflective mold liquid crystal display. 
[0002] 

[Background of the Invention] The front light-type reflective mold liquid crystal display which has 
surface light source equipment which consists of a side light mold light guide plate which enables 
the check by looking in an umbra etc. in a check-by-looking side was known (JP,12-111900,A). By 
the front light formula, since display light will be checked by looking through a light guide plate, 
properties, such as not carrying out outgoing radiation of the leakage light to a check-by-looking 
side, that the outgoing radiation light from an inferior-surface-of-tongue side is excellent in the 
directivity of the direction of a normal, not disturbing a display image, without scattering the 
transmitted light from a top face at the time of a check by looking, and the use effectiveness of 
light being high and excelling in brightness, are required of the light guide plate. 
[0003] Moreover, in a reflective mold liquid crystal display, the outdoor daylight reflection by the 
light guide plate, especially reflection on the inferior surface of tongue lap with the specular 
reflection in a liquid crystal cell side, especially it is easy to reduce the display grace in outdoor 
daylight mode. Therefore, a circular polarization of light plate etc. is arranged for the purpose of 



this acid resisting. This reverses the circular polarization of light through a circular polarization 
of light plate in a reflector, and makes the reflected light absorb. As a circular polarization of light 
plate, the layered product of a polarizer and a quarter-wave length plate is used usually, and 
according to this, it can be made to serve as the polarizer for a display with acid resisting in 
locating a polarizer in a light guide plate side. Moreover, not only the reflected light under a light 
guide plate but reflection in a liquid crystal display front face can be prevented, and the contrast 
of a display improves sharply. Furthermore compared with the acid-resisting method by 
multilayers, manufacture also has the easy advantage. 

[0004] However, it was absorbed when the transmission light by the light guide plate carried out 
incidence to the polarizer of a circular polarization of light plate, and optical reinforcement 
declined, and there was a trouble which outgoing radiation effectiveness falls and causes a 
brightness fall. That is, in lighting mode, brightness fell greatly and there was a trouble that the 
fall of brightness was large and the variation in light and darkness was large as the light source 

J-Q ****** 

[0005] 

[The technical technical problem of invention] Also when the acid-resisting layer which consists of 
a circular polarization of light plate is formed, this invention controls the fall and variation of 
brightness in lighting mode, and makes a technical problem development of the light guide plate 
which can form the front light-type reflective mold liquid crystal display which is excellent in 
visibility, such as contrast and brightness, and plane -of-polarization light equipment. 
[0006] 

[Means for Solving the Problem] This invention on the inferior surface of tongue of the plate 
which carries out outgoing radiation of the incident light from an incidence side face from an 
inferior surface of tongue through the light emission gunner stage formed in the top face A 
refractive index is [ 0.07 or more ] lower than the plate, and the clear layer of another object is 
minded with an adhesives layer. The light guide plate characterized by coming to arrange the 
optical sheet which possesses a polarizer at least, And the plane -of-polarization light equipment 
characterized by coming to arrange the light source on 1 or two or more incidence side faces in the 
light guide plate and a list are provided with the reflective mold liquid crystal display 
characterized by coming to arrange the liquid crystal cell which has a reflecting layer in the 
optical outgoing radiation side of the plane-of polarization light equipment. 
[0007] 

[Effect of the Invention] Also when the acid-resisting layer which consists of a circular 
polarization of light plate is formed according to this invention, the fall and variation of 
brightness in lighting mode can be controlled, and the light guide plate and plane -of-polarization 
light equipment which can form the front light-type reflective mold liquid crystal display which is 
excellent in visibility, such as contrast and brightness, can be obtained. It is because this studied 
the trouble by the conventional method and prepared the clear layer of a low refractive index in 
the light guide plate rather than the plate. 

[0008] That is, by the former, it was advantageous to improvement in brightness to have 
controlled the reflection in the interface of a plate and an optical sheet, therefore it was thought 
that it was advantageous to improvement in brightness, so that the refractive index pasted up the 
plate and the optical sheet by the near glue line as much as possible and the refractive-index 
difference in a field side was made small. However, as described above in that case, as for the light 
which becomes easy to carry out incidence to the polarizer with which the light which carried out 
incidence, and its transmission light penetrate a glue line by the fall of an interface 
refractive-index difference, and form an optical sheet from the side face of a plate and which 
carried out incidence to the polarizer, the abbreviation one half is absorbed usually. Therefore, the 



light back transmitted by the absorption loss decreases greatly. 

[0009] On the other hand, total reflection of the light which carried out incidence from the side 
face of a plate according to this invention, or its transmission light is carried out with a 
refractive -index difference with a low refractive-index clear layer, they are easy to be shut up in a 
plate, and the transmission efficiency of the total reflection of the light to back improves while 
being hard coming to carry out incidence to a polarizer, in order to tend to receive the light to 
which the incident angle to a low refractive -index clear layer is large, and easy to be transmitted 
back. Consequently, the plane~of-polarization light equipment for front light systems which 
brightness improves, and the variation in brightness also falls, and whose homogeneity of the 
brightness in a light guide plate outgoing radiation side improves, is excellent in the use 
effectiveness of light by that cause, and is excellent in brightness and its homogeneity is obtained. 
[0010] therefore, by addition of a quarter-wave length plate etc., when it is made to function as an 
acid-resisting layer which consists of a circular polarization of light plate, an optical sheet It is 
reflected without the outdoor daylight which carried out incidence from the top face carrying out 
incidence to a liquid crystal cell etc. on the light guide plate inferior surface of tongue, and the 
leakage light from a top face and the becoming light can be controlled. There is little leakage light 
concerned which overlaps the display light from a liquid crystal cell, and becomes generating of 
white dotage and the cause of a contrast fall when it checks by looking from a top face. The front 
light-type reflective mold liquid crystal display which is excellent in contrast or brightness in 
lighting and outdoor daylight mode, and is excellent in display grace can be obtained. 
[00 11] In the above, the reflection factor under a light guide plate has the large effect which it has 
on white dotage of a display image or contrast, if about 3 - 5% is predicted by light guide plate 
outgoing radiation light or outdoor daylight incident light and the reflected light is not controlled 
in an acid-resisting layer in that case. 
[0012] 

[Embodiment of the Invention] The light guide plate by this invention comes to arrange the 
optical sheet with which a refractive index is [ 0.07 or more ] lower than the plate with a sheet, 
and an adhesives layer possesses a polarizer at least through the clear layer of another object on 
the inferior surface of tongue of the plate which carries out outgoing radiation of the incident light 
from an incidence side face from an inferior surface of tongue through the light emission gunner 
stage formed in the top face. The example was shown in drawing 1 and drawing 2 . The clear layer 
of a low refractive index and 1C are optical sheets, and the light emission gunner stage and IB 
which A formed [ 1 ] in the top face with the plate are formed as an acid-resisting layer by the 
example of drawing. 

[0013] The proper thing which carries out outgoing radiation of the incident light from an 
incidence side face from an inferior surface of tongue through the light emission gunner stage 
formed in the top face as a plate can be used. The plate of the gestalt which generally has a top 
face, the inferior surface of tongue which counters it, and the incidence side face which consists of 
a vertical face-to-face side face like drawing 1 and the example of 2 is used. 

[0014] Like the example of drawing, a plate may be the thing of a same thickness mold and may 
have the gestalt of the wedge which made thinner than that of an incidence side face thickness of 
the opposite edge which counters an incidence side face. Thin-shape-izing of an opposite edge is 
more advantageous than points, such as improvement in the incidence effectiveness to the light 
emission gunner stage formed in the top face of the incident light from lightweight- izing or an 
incidence side face thru/or its transmission light. 

[0015] The light emission gunner stage formed in the top face of a plate can be formed in the 
proper thing which shows the above-mentioned outgoing radiation property. Directivity improves 
the incident light from an incidence side face efficiently outgoing radiation from an inferior 



surface of tongue through a light emission gunner stage on top. and the point of making the 
incident light from an inferior surface of tongue penetrating more efficiently without dispersion 
than a top face - above all When the light which carried out incidence from the incidence side face 
thru/or its transmission light carry out outgoing radiation from an inferior surface of tongue, 
what has the direction theta which shows the maximum reinforcement K of the outgoing 
radiation light in less than 30 degrees to the normal H to a base plane at the bottom is more 
desirable than points, such as right visibility in a transverse plane thru/or its direction of near. 
[0016] Moreover, in the above, 1/5 or less thing of said maximum reinforcement [ in / in the 
maximum reinforcement of the leakage light from a top face / in / to the aforementioned normal H 
/ the direction of less than 30 degrees / an inferior surface of tongue ] K is more desirable than the 
point of preventing the fall of the contrast by duplication in the leakage light from a top face, and 
the display image by the outgoing radiation light from an inferior surface of tongue. The leakage 
light from the top face of said direction tends to overlap the reflected light through the reflecting 
layer of the outgoing radiation light from the inferior surface of tongue which shows the 
maximum reinforcement K, if the maximum intensity ratio of the aforementioned top-face 
leakage light / inferiorsurface-of-tongue outgoing radiation light is large, will tend to reduce the 
strength of a display image relatively, and will be easy to reduce contrast. 

[0017] A plate still more desirable than points, such as improvement in display grace, such as 
brightness at the time of considering as a reflective mold liquid crystal display and contrast, has 
less than 25 above theta within especially 20 degrees above all less than 28 degrees in the vertical 
plane over an incidence side face and both base planes at the bottom. Moreover, when an 
incidence side-face side is made into the negative direction on the basis of the aforementioned 
normal H, leakage luminous-intensity L from the top face of the same include angle theta as the 
direction of the maximum reinforcement K is [ the maximum reinforcement K concerned ] 1/20 or 
less especially 1/15 or less above all 1/10 or less. Since the leakage light concerned overlaps the 
direction of specular reflection of the light which shows the maximum reinforcement K, if its 
value of said L/K is large, it will reduce the strength of a display image relatively and will reduce 
contrast. 

[0018] A light emission gunner stage more desirable than the point * of attaining the 
above-mentioned properties, such as the direction of maximum on-the-strength K, and maximum 
on-the -strength K / leakage light on-the-strength L ratio, etc. The light emission gunner stage A 
where drawing 1 , the light emission gunner stage A which has the optical-path conversion slant 
face Al which meets an incidence side face ( drawing 3 , arrangement side face of the light source 
2 of 4) like the example of 2, and the tilt angle to a base plane at the bottom consist of plurality of 
the crevice or heights possessing the optical-path conversion slant face Al which is 35 - 48 degrees 
above all is desirable. 

[0019] An aforementioned crevice or heights can be formed in proper gestalten, such as a thing of 
a triangle or a square, based on the cross section, and can be formed also in the crevice and 
heights which consist of equilateral sides, such as an isosceles triangle. In addition, the cross 
section means the cross section of the direction which intersects perpendicularly in the direction 
of a long side of a light emission gunner stage. Moreover, the aforementioned polygon is not strict 
and include-angle change of a field, the radius of circle of an intersection, etc. are permitted. 
[0020] The structure of a crevice or heights more desirable than the point to which make it 
reversed by the reflecting layer and directivity is made to improve outgoing radiation light from 
the use effectiveness and the above mentioned inferior surface of tongue of light outgoing 
radiation in the direction of a transverse plane (perpendicular) from a top face It is the adjacency 
structure of the prism- like irregularity of the cross - section triangle which consists of an 
optical-path conversion slant face Al as for which the tilt angle theta 1 to a base plane at the 



bottom like the example of drawing 1 carries out a declivity to the opposite edge side from an 
incidence side-face side at 35 - 48 degrees, and a gentle slope A2 whose tilt angle theta 2 
concerned is 0 - 10 degrees. 

[0021] Moreover, like the example of drawing 2 , it is desirable like [ the structure of the crevice or 
heights of a cross-section triangle which the tilt angle theta 3 to the above mentioned optical-path 
conversion slant face Al and a base plane at the bottom becomes from steep incline A3 of 60 
degrees or more setting spacing, being distributed, and having flat side la based on the top face of 
a plate 1 whose tilt angle to a base plane at the bottom is 0 - 10 degrees between the crevice over 
which it is distributed, or heights ] the above. 

[0022] In addition, an aforementioned crevice or heights has projected whether it has become 
depressed in the groove from the top face (concave), or (convex) depends it. The light emission 
gunner stage by slot structure is more desirable than the point of making it hard to get damaged 
the optical-path conversion slant face Al, and aiming at improvement in endurance, like the 
example of drawing. 

[0023] The optical-path conversion slant face Al in the crevice or heights which forms a light 
emission gunner stage carries out the role which reflects in the field the light which carries out 
incidence among the incident light from an incidence side face, and is supplied to an inferior 
surface of tongue. In that case, by making the tilt angle theta 1 into 35 - 48 degrees, the direction 
of the maximum reinforcement K which reflected with sufficient perpendicularity and described 
above incident light thru/or its transmission light to the inferior surface of tongue can obtain the 
inferior-surface-of tongue outgoing radiation light of less than 30 degrees to Normal H, can obtain 
efficiently the outgoing radiation light (illumination light) which is excellent in the directivity to a 
transverse plane through the reflecting layer in a liquid crystal display panel, and can attain a 
bright display. 

[0024] The total reflection conditions based on refraction by the Snell's law of light with which the 
tilt angle theta 1 with an optical-path conversion slant face more desirable than points to a 
transverse plane, such as directivity, is transmitted in the interior of a plate are 40-44 above all 
38 to 45 degrees in consideration of being **41.8 degrees etc. in a refractive index 1.5. 
[0025] In addition, although outgoing radiation of a part of light which penetrates an optical path 
conversion slant face, without satisfy total reflection conditions, and turns into leakage light from 
a top face is carry out at the large include angle of 60 degrees or more to the direction of a 
transverse plane and they cannot influence the check by looking near the direction of a transverse 
plane easily, if the tilt angle theta 1 exceeds 48 degrees, the leakage light from a top face will 
become easy to increase, and they will become disadvantageous in respect of efficiency for light 
utilization. 

[0026] While reflecting the transmission light which, on the other hand, carries out incidence of 
flat side la between the optical-path conversion slant faces Al, or the gentle slope A2 to it and 
supplying an optical-path conversion slant face, incidence of the outdoor daylight in reversing the 
reflected light by the optical-path conversion slant face through the reflecting layer in a liquid 
crystal display panel, and making it penetrate from a top face and outdoor-daylight mode is 
carried out, it is reflected through a reflecting layer, and it aims at making it penetrate from a top 
face. As for the include angle of flat side la to a base plane at the bottom, or the tilt angle theta 2 
of a gentle slope A2, it is more desirable than this point that it is 0 - 10 degrees. 
[0027] Although the include angle of a flat side or the tilt angle of a gentle slope may be 0 times 
(horizontal plane), in case it reflects in a gentle slope etc. the transmission light which carried out 
incidence by super***(ing) 0 times and supplies it to an optical-path conversion slant face, it can 
carry out parallel Guanghua of the transmission light, it can raise the directivity of the reflected 
light through an optical-path conversion slant face, and becomes advantageous to a display. 



[0028] On the other hand, if the include angle of a flat side or the tilt angle of a gentle slope 
exceeds 10 degrees, the rate of incidence to a gentle slope etc. falls, the optical supply to opposite 
one end is insufficient, and it ununiformity "becomes easy toize luminescence, and optical-path 
modification by refraction will also become large, and the quantity of light of the direction of a 
transverse plane will fall, and it will become disadvantageous for a display. Moreover, also in the 
cross-section configuration of a plate, thin shape-ization of opposite one end becomes difficult, the 
amount of incident light to a light emission gunner stage also decreases, and it becomes easy for 
luminous efficiency to fall. 

[0029] transmission light is parallel " the tilt angle with a gentle slope more desirable than points, 
such as said engine performance, such as condensing-izing of the outgoing radiation light by 
Guanghua, an increment in the quantity of light of the direction of a transverse plane, and control 
of leakage light, etc. is 5 or less times above all 8 or less times. Like the above, by adjusting the 
tilt angle concerned of an optical-path conversion slant face, a flat side, or a gentle slope, 
directivity can be given to outgoing radiation light and it becomes possible to carry out outgoing 
radiation of the light at a perpendicular direction thru/or the include angle near it to an inferior 
surface of tongue by that cause. 

[0030] A gentle slope more desirable than points, such as the visibility of the display light through 
the gentle slope concerned on the top face of a plate, is the whole plate, therefore is the difference 
of the maximum of a tilt angle, and the minimum value, makes angular difference of the tilt angle 
theta 2 above all especially less than 3 times less than 4 times less than 5 times, and makes the 
difference of the tilt angle theta 2 between nearby gentle slopes above all especially less than 0.1 
degrees less than 0.3 degrees less than 1 time. The effect display light is influenced by this by 
difference of the tilt angle theta 2 of the gentle slope to penetrate etc. can be controlled. If the 
deviation of the transparency include angle by the gentle slope is greatly different with a location, 
it will become an unnatural display light, especially if the deviation difference of a transmission 
image [ / near the contiguity pixel ] is large, it will be easy to become a remarkable unnatural 
display light. 

[0031] Angular difference of the above mentioned tilt angle theta 2 is premised on being in 10 or 
less degrees which the tilt angle of a gentle slope described above. Namely, this aims at not 
changing the optimal check-by-looking direction of the liquid crystal display which set up and 
optimized the viewpoint near the perpendicular direction on the assumption that the deviation of 
the display light by the refraction at the time of gentle slope transparency is controlled as this 
small tilt angle theta 2 and it considers as the inside of an allowed value. 

[0032] If display light is deflected, while the optimal check-by-looking direction will shift near the 
perpendicular direction, if the deviation of display light is large, it will approach in the direction 
of outgoing radiation of the leakage light from a light guide plate top face, and will become [ the ] 
easy to be influenced, such as a fall of contrast. In addition, considering as the thing of extent 
which can also disregard the effect of distribution of the transmitted light etc. is included in the 
conditions which make the tilt angle theta 2 of a gentle slope etc. 10 or less degrees. 
[0033] Moreover, what is excellent in the incidence effectiveness of outdoor daylight, and is 
excellent in the rate of the transmitted light thru/or outgoing radiation effectiveness of display 
light by the liquid crystal cell is more desirable than the point of obtaining a bright display light. 
The thing of that of an optical-path conversion slant face which the projected area of the flat side 
over a base plane at the bottom thru/or a gentle slope considers as the light emission gunner stage 
of 15 times or more (a crevice or heights) especially 10 or more times above all 5 or more times is 
more desirable than this point. Thereby, the great portion of display light by the liquid crystal cell 
can be made to penetrate through a flat side thru/or a gentle slope. 

[0034] In addition, the display light which carried out incidence to the optical-path conversion 



slant face on the occasion of transparency of the display light by the liquid crystal cell is deflected 
in the greatly different direction of anti-one end, carries out outgoing radiation to the display light 
which was reflected in the incidence side-face side, and did not carry out outgoing radiation from 
a top face, or penetrated the gentle slope etc. on the basis of the normal to an inferior surface of 
tongue, and hardly affects the display light through a gentle slope etc. 

[0035] Therefore, it is desirable to make small area to which a pixel and an optical-path 
conversion slant face overlap to become a display insufficient [ transparency of display light ] and 
unnatural from the point to prevent, and to secure sufficient light transmittance through a gentle 
slope etc. Generally, when an example is taken [ that it is 100-300 micrometers and ], as for an 
optical-path conversion slant face, it is [ the pixel pitch of a liquid crystal cell ] more desirable 
than the aforementioned point to be formed so that it may be set to 40 micrometers or less based 
on the projection width of face to a base plane at the bottom. It is made hard to be conspicuous in 
an optical-path conversion slant face, and this projection width of face is effective also in 
improvement in the visibility of a liquid crystal display. In addition, projection width of face 
means the shorter side lay length in projection of an optical-path conversion slant face. 
[0036] The radius of circle which an advanced technique is needed for the formation on the other 
hand, so that the projection width of face of an optical-path conversion slant face becomes small, 
and the crowning of a crevice or heights becomes from the radius of curvature more than fixed 
suddenly Generally the coherent length of fluorescence tubing from the point set to about 20 
micrometers that a scattering effect shows up and it is easy to become the cause of turbulence of 
display light 1-20 micrometers of projection width of face of an optical-path conversion slant face 
especially more desirable than it will be easy to become the cause of a fall of the display grace by 
diffraction etc. if the projection width of face of an optical-path conversion slant face becomes 
small are 5- 15 micrometers above all. 

[0037] In addition, it is more desirable than the point of control of dispersion by the radius of 
circle in the intersection of the field of the optical-path conversion slant face which forms the 
above mentioned light emission gunner stage thru/or the above mentioned top face, a gentle slope, 
a steep incline, a flat side, etc. that the sum of the radius of curvature of the radius of circle is [ of 
the depth of a light emission gunner stage or height ] 1/6 or less above all 1/4 or less. According to 
this, the specular reflection in a light emission gunner stage can also fall, and the visibility can 
also be reduced. 

[0038] Although the large thing of spacing of an optical-path conversion slant face is more 
desirable than the aforementioned point, since it is the substantial outgoing radiation functional 
division of side-face incident light in one side as the optical-path conversion slant face was 
described above, if the spacing is too large, the lighting at the time of lighting may serve as a 
non-dense, and may serve as a too unnatural display. 

[0039] Therefore, when an example is taken in the above, it is desirable like drawing 1 and the 
example of 2 the pitch P of a light emission gunner stage (a crevice or heights) and to set 
especially the pitch P in the case of the adjacency structure like drawing 1 to 50 micrometers - 
1.5mm. In addition, a pitch may be fixed and may be irregular like what combined the pitch unit 
of a random pitch or a predetermined number at random or regularly, for example. It is made 
hard to be conspicuous in a light emission gunner stage, especially its optical-path conversion 
slant face, and it is effective also in improvement in the visibility of a liquid crystal display, and 
this pitch is so advantageous that it makes a pitch smaller than this point. 

[0040] In the case of the light emission gunner stage which consists of a crevice or heights, it may 
interfere with the pixel of a liquid crystal cell, and moire may be produced. Although prevention of 
moire can be performed by pitch accommodation of a crevice or heights, as described above, there 
may be desirable range in the pitch of a crevice or heights. Therefore, a solution in case moire 



arises in the pitch range poses a problem. 

[0041] In this invention, the method which forms a crevice or heights in an inclination condition 
to the base plane of an incidence side face, and prevents moire is desirable so that a crevice or 
heights may be in a crossover condition to a pixel. In that case, if a tilt angle is too large, a 
deviation is produced in reflection through an optical-path conversion slant face etc., a big bias 
occurs in the direction of outgoing radiation light, the anisotropy of the luminescence 
reinforcement in the direction of optical transmission of a light guide plate will become large, and 
efficiency for light utilization will also fall and it will tend to cause [ of display grace ] a fall. 
[0042] When it sees from a top-face side, as for the tilt angle of the crevice or heights to the base 
plane of an incidence side face, it is more desirable than the aforementioned point that it takes 28 
or less degrees especially for 25 or less degrees above all 0 to 30 degrees based on the crossover 
include angle of the normal to an optical-path conversion slant face and the normal to an 
incidence side face. The resolution of a liquid crystal cell is low, and when not producing moire, or 
when moire can be disregarded, the direction of a long side of a crevice or heights is so desirable 
that it is parallel to an incidence side face. 

[0043] Like the example of drawing 2 , a more advantageous light emission gunner stage than the 
point of moire prevention sets spacing, and distributes the crevice or heights of the cross-section 
triangle which consists of an optical-path conversion slant face Al and steep incline A3. The 
distribution may be regular and may be irregular. Irregular distribution is advantageous to moire 
prevention. Moreover, you may be the distribution which ****** has arranged for the purpose of 
equalization of brightness more densely than an incidence side face. 

[0044] Furthermore, since it is more desirable than the point of improvement in optical outgoing 
radiation effectiveness to have met the light source, when arranging a linear light source like a 
cold cathode tube on an incidence side face, for example, the optical-path conversion slant face of a 
light emission gunner stage You may be the distribution which has arranged the direction of a 
long side of an optical-path conversion slant face in parallel as much as possible on the incidence 
side face, and when the die length of the light source is short, you may be the distribution toward 
which the direction of a long side made the light source side incline to an incidence side face about 
an optical-path conversion slant face [ / near the edge of the light source ] so that it may be 
suitable. When the light source is furthermore the point light source like light emitting diode, you 
may be the distribution arranged in the shape of a pit so that the direction of a long side of an 
optical-path conversion slant face may meet the point light source. 

[0045] The light emission gunner stage which consists of an optical-path conversion slant face and 
a steep incline is more advantageous than the point carried out that vision is hard to be carried 
out. In that case, it is desirable to make especially the tilt angle of the steep incline to a base 
plane at the bottom into 70 - 90 degrees 65 degrees or more above all 60 degrees or more. 
Moreover, it is [ 1/5 or less ] desirable 1 / 10 - 1/50, and to carry out area occupied on the top face of 
a light emission gunner stage to especially 1 / 15 - 1/30 above all. 

[0046] In the aforementioned case, based on projection of as opposed to the inferior surface of 
tongue for the magnitude of a light emission gunner stage, the thing of shorter side lay length it 
considers as ten to 100 times, and 10*500 micrometers of long side lay length are especially set [ a 
thing ] to 20*300 micrometers for the long side lay length above all 1mm or less eight to 500 times 
5 or more times is more desirable than the point of making the brightness in outdoor daylight 
mode and lighting mode balancing. 

[0047] A plate can be made into a proper gestalt as described above. Also when considering as a 
wedge etc., the configuration can be determined suitably and can be made into proper field 
configurations, such as a straight-line side and a curved surface. Moreover, it can consider as 
proper field gestalten, such as a straight-line side, a refracting interface, and a curve side, about 



an optical-path conversion slant face, a gentle slope, etc. which form a light emission gunner 
stage. 

[0048] The crevice or heights which furthermore forms a light emission gunner stage can also be 
made into an association although configurations etc. differ in addition to a pitch. In addition, like 
the example of drawing 3 a and b, a crevice or heights may be a series of things which the 
ridgeline followed, and may be the intermittent things which have predetermined spacing and 
were arranged in the direction of a ridgeline at discontinuity like drawing 3 c. 
[0049] About the configuration of the inferior surface of tongue in a plate, or an incidence side face, 
there is especially no limitation and it may be determined suitably. Generally it considers as a 
perpendicular incidence side face to an inferior surface of tongue [ that it is smooth and flat ] and 
its inferior surface of tongue as much as possible. About an incidence side face, improvement in 
the rate of incident light can also be stretched, for example as a configuration according to the 
periphery of the light sources, such as a curve concave, etc. It can also consider as the incidence 
side -face structure of having the induction which furthermore intervenes between the light 
sources etc., and the induction can be made into a proper configuration according to the light 
source etc. Moreover, although the appearance of a plate has a common rectangle, it is not limited 
to this. 

[0050] A plate can be formed with a proper ingredient organic [ which shows it transparency 
according to the wavelength region of the light source ], and inorganic. Incidentally transparence 
resin, glass, etc. which are represented with acrylic resin, polycarbonate system resin, norbornene 
system resin and polyolefine system resin, polyester system resin, polyurethane system resin, 
epoxy system resin, etc., for example are raised in a light region. You may be the combination 
object of an inorganic material and an organic material. The plate which did not show a 
birefringence or was formed with the small ingredient of a birefringence is used preferably. 
[0051] A plate can be formed also by the cutting method and can be formed by the proper approach. 
As the manufacture approach more desirable than points, such as mass-production nature How to 
imprint a ****** configuration under heating in the mold which can form a predetermined 
configuration for thermoplastics, The approach of filling up the mold which can fabricate the resin 
made to fluidize through thermoplastics, or the heat and solvent which carried out heating 
melting in a predetermined configuration, The approach of filling up thru/or casting and carrying 
out polymerization of liquefied resin and oligomer which can carry out polymerization, the 
monomer, etc. to the mold which can form a predetermined configuration with heat, ultraviolet 
rays thru/or a radiation, etc., etc. is raised. 

[0052] Moreover, the mold which can be fabricated in a predetermined configuration is filled up 
with the aforementioned liquefied resin etc., and after fabricating through the mold which applies 
the aforementioned liquefied resin etc. to the approach of putting a transparence resin plate on it 
and carrying out polymerization of the packed bed concerned, and a transparence resin plate, and 
can fabricate the spreading layer in a predetermined configuration, the approach of carrying out 
polymerization of the shaping layer etc. is raised. After in the aforementioned case replacing with 
a transparence resin plate and carrying out polymerization using a bright film etc., it can pierce 
in a predetermined configuration, and can judge by the method with a proper method etc., and the 
approach of pasting up on a transparence resin plate through adhesives etc. can take the film. 
[0053] Therefore, the plate does not need to be formed as a like and may be formed as layered 
product of components which consist of congener or ingredient of a different kind etc., and 
according to one sort of ingredients one-single layer material, although the film in which the light 
emission gunner stage was formed etc. was pasted up on the light guide section (resin plate) 
which bears the above mentioned transmission of light. 

[0054] Size of a light guide plate, magnitude of the light source, etc. by the purpose of use can 



determine the thickness of a plate suitably. Especially the general thickness in the case of using 
for formation of a liquid crystal display etc. is 0.3*3mm 0.1-5mm above all 10mm or less based on 
the incidence side face. Moreover, the total light transmission of the incident light of the direction 
of a vertical side, especially the vertical-incidence light from an inferior surface of tongue to a top 
face is 95% or more 92% or more above all 90% or more, and Hayes of especially a plate more 
desirable than the point of attaining a bright display etc. is 10% or less of especially thing 15% or 
less above all 30% or less. 

[0055] Like the example of drawing 1 and drawing 2 , a refractive index is [ 0.07 or more ] lower 
than the plate, and with an adhesives layer, optical sheet 1C which possesses a polarizer at least 
is arranged through clear layer IB of another object, and, thereby, a light guide plate is formed in 
the inferior surface of tongue of a plate 1. This clear layer IB of a low refractive index aims at 
obtaining the light guide plate which is excellent in brightness and its homogeneity. 
[0056] By namely, the thing for which a layer with a refractive index lower than it is prepared in 
the inferior surface of tongue of a plate In case the incident light from the light source 2 is 
transmitted in the interior of a plate 1 in drawing 2 etc. Carry out total reflection of the 
transmission light through the refractive -index difference of a plate 1 and clear layer IB, and it 
shuts up efficiently in a plate. Transmission light is efficiently transmitted to the side-face side 
(back) of opposite, transmission light is supplied with sufficient uniformity also to the 
optical-path conversion slant face Al of the light emission gunner stage A in a location distant 
from the light source, optical-path conversion is carried out through reflection by the slant face, 
and it aims at the homogeneous improvement in the brightness in the optical whole outgoing 
radiation side. 

[0057] Moreover, the clear layer of a low refractive index receives attenuation and a birefringence, 
and thereby, a transmission condition changes partially, the aforementioned transmission light 
carries out incidence to an optical sheet, and it makes [ transmission light decreases or ] 
prevention of ununiformity-izing etc. the purpose. That is, if transmission light carries out 
incidence to an optical sheet, it will be absorbed with a polarizer and will decrease. Moreover, 
with the optical sheet which added the phase contrast plate, it is absorbed, when the linearly 
polarized light through a polarizer turns into elliptically polarized light and carries out 
re-incidence to a polarizer according to phase contrast with the phase contrast plate, and it 
decreases. 

[0058] Attenuation of said transmission light serves as reduction of the outgoing radiation 
quantity of light as it is, the illumination light becomes dark, and the display of a liquid crystal 
display becomes dark. Moreover, the illumination light becomes dark, so that attenuation also 
becomes large and becomes far from the light source according to a transmission distance, and the 
homogeneity of brightness falls. Therefore, the aforementioned attenuation etc. is prevented by 
controlling the incidence to the optical sheet of transmission light through the clear layer of a low 
refractive index. 

[0059] Using the proper ingredient like the low refractive index dielectric of for example, an 
inorganic system or an organic system with or more 0.07 refractive index lower than the 
ingredient which forms a plate especially a fluorine content compound, or silicone system resin, 
the clear layer of a low refractive index is a method with proper vacuum deposition method, spin 
coat method, etc., and can be formed as a thing of another object with an adhesives layer, and 
there is especially no limitation about the ingredient and formation approach. In addition, by the 
method which forms the clear layer of a low refractive index with adhesives, such as a binder, the 
adhesion property of adhesives, such as a binder, falls by the low refractive -index-ization, and the 
adhesion purpose is not attained. 

[0060] The refractive -index difference of a low refractive -index clear layer and a plate is so 



advantageous that it is large, and it is [ 0.1 or more ] more desirable than points, such as 
transmission efficiency to the back by the total reflection of transmission light, that it is especially 
0.2-0.4 above all. With the refractive-index difference of this extent, the display grace by outdoor 
daylight mode is hardly influenced. When the refractive -index difference concerned is incidentally 
0.1, the reflection factor of the outdoor daylight in the interface is 0.1% or less, and the fall of the 
brightness by the reflection loss or contrast is very small. 

[0061] The clear layer of a low refractive index is usually prepared in a plate directly. In that case, 
it is so advantageous to dispersion prevention of transmission light that a clear layer is therefore 
so smooth that the attachment side of the clear layer in a plate, therefore the inferior surface of 
tongue of a plate are smooth, and desirable, and more desirable than the point of the effect 
prevention to display light. 

[0062] It is so advantageous that the thickness of the clear layer of a low refractive index is 
thicker than the point of maintenance of the total reflection effectiveness from it fading in the 
locked-in effect which is an undulatory stain and was described above by the phenomenon when it 
is too thin. The thickness can be determined more suitably than points, such as the total 
reflection effectiveness. Generally, it is more desirable than points over the light with a 
wavelength of 380-780nm, such as the total reflection effectiveness especially as opposed to light 
with a wavelength [ by the side of short wavelength ] of 380nm, that it is the thickness more than 
one wave (380nm) especially more than 1/2 wave (I90nm) above all based on the optical path 
length computed by refractive -index x thickness more than quarter-wave length (95nm), and it is 
desirable that it is the thickness of 600 morenm or more. 

[0063] Like the example of drawing, optical sheet 1C prepared in the inferior surface of tongue of 
low refractive-index clear layer IB shall possess polarizer 1C1 at least. It can consider as the light 
guide plate which carries out outgoing radiation of the polarization by this. As a polarizer, the 
proper thing which carries out outgoing radiation of the linearly polarized light can be used, and 
there is especially no limitation. 

[0064] Incidentally as an example of a polarizer, polarization films which dichroism matter, such 
as iodine and dichromatic dye, was made to stick to the hydrophilic high polymer film like a 
polyvinyl alcohol system film, a partial formaHzed polyvinyl alcohol system film, and an 
ethylenevinylacetate copolymer system partial saponification film, and were extended, such as a 
film and a polyene oriented film like the dehydration processing object of polyvinyl alcohol or the 
demineralization acid-treatment object of a polyvinyl chloride, are raised. 

[0065] Moreover, a polarizer may have transparent-protection-layer 1C2 and 1C2' which are the 
protection purposes, such as a water resisting property, and become one side or both sides of said 
polarization film 1C1 from the spreading layer of resin, the lamination layer of a film, etc. like the 
example of drawing. The polarizer which has the polarization layer which furthermore consists of 
a liquid crystal polymer or a polymer of liquid crystal content is raised. It is ******** for good 
better from points, such as a display with a bright polarizer with high permeability. 
[0066] An optical sheet may possess phase contrast plate 1C 1C [ 3 and ]4 more than one layer or 
two-layer in one side of polarizer 1C1 like the example of drawing. What shows proper phase 
contrast as the phase contrast plate can be used. Therefore, it can also consider as the optical 
sheet which functions as an acid resisting layer which consists of a circular polarization of light 
plate described above using phase contrast plate 1C4 whose phase contrast is 100-150nm like a 
quarter-wave length plate, for example, the example of drawing. The optical sheet which added 
the phase contrast plate can skip the process which pastes up a polarizer and a phase contrast 
plate on a liquid crystal cell separately, and is advantageous to improvement in the assembly 
effectiveness of a liquid crystal display panel. 

[0067] By functioning using the polarizer in the above mentioned optical sheet as an 



acid-resisting layer which consists of a circular polarization of light plate, it is not necessary to 
prepare the acid-resisting layer of another object which consists of a multilayered film etc., 
reflection of the outdoor daylight and the illumination light which are produced on the inferior 
surface of tongue of a light guide plate and the front face of a liquid crystal display panel can be 
controlled, and the contrast fall of a liquid crystal display can be prevented. 

[0068] Namely, when the light which carried out outgoing radiation from the inferior surface of 
tongue of a plate is reflected by the inferior-surface-of-tongue side rather than a light guide plate 
according to the aforementioned circular polarization of light plate Since the phase of the circular 
polarization of light is reversed, the reflected light carries out re-incidence to a quarter-wave 
length plate and it considers as the linearly polarized light, in case it is 
circular-polarization-of-light-ized and a light guide plate is penetrated, when the linearly 
polarized light by the polarizer penetrates a quarter-wave length plate, and it is reflected by the 
inferior-surface-of-tongue side of a light guide plate, In case re-incidence is carried out to a 
polarizer, it is the linearly polarized light of the direction absorbed by the phase reversal 
effectiveness, and a polarizer cannot be penetrated, but acid resisting is attained. 
[0069] The aforementioned result, the light guide plate of front arrangement can be penetrated in 
lighting and outdoor daylight mode, it can prevent the light reflected by the 
inferior-surface-of-tongue side re-penetrating a light guide plate, and carrying out outgoing 
radiation as a leakage light from a top face, and the fall of the contrast by duplication in display 
light etc. can be prevented. In addition, as for the optical sheet as a circular polarization of light 
plate, it is more desirable than the point of the above mentioned transparency prevention of the 
reflected light to be arranged so that the optical axis of a polarizer and the lagging axis of a 
quarter-wave length plate may cross 40 to 50 degrees above all 35 to 55 degrees at the include 
angle which is especially 45 degrees. 

[0070] When forming the aforementioned acid-resisting layer, an optical sheet requires a 
quarter-wave length plate and that phase contrast should have above all 100-200nm of at least 
one phase contrast plate which is 100-150nm especially. An optical sheet desirable as an 
acid-resisting layer has phase contrast plate 1C 4 and 1 whose phase contrast is 100-150nm / 
phase contrast plate 1C3 whose phase contrast is 200-300nm above all 2 wavelength plate one 
layer or more than two-layer like the example of drawing, respectively. In addition, when forming 
an acid-resisting layer, this phase contrast plate is arranged like the example of drawing at one 
side of a polarizer, and the optical sheet is arranged so that a polarizer may be located in a plate 
side. 

[0071] Addition of the 1/2 above mentioned wavelength plate aims at expansion of the wavelength 
region as a circular polarization of light plate. Namely, the effectiveness of the above-mentioned 
phase inversion with a quarter-wave length plate is so high that whenever [ circular polarization 
of light-ized ] is high. Generally, only with a quarter-wave length plate, wavelength dispersion 
occurs in the phase contrast, and it does not become the good circular polarization of light in a full 
wave length region, but can consider as the good circular polarization of light by combining with 
1/2 wavelength plate in almost all the light region. As for the arrangement location of 1/2 
wavelength plate, it is more desirable than this point like the example of drawing to consider as 
between polarizer 1C1 and quarter-wave length plate 1C4. In that case, by the method which 
combines with what shows the wavelength dispersion property that arrange so that it may 
become the include angle at which the lagging axis of 1/2 wavelength plate differs from the 
lagging axis of a quarter-wave length plate, or quarter-wave length plates differ, or uses them 
together, it is stabilized and the wavelength region of phase inversion can be expanded. 
[0072] in addition, the time of the optical axis of a polarizer and the optical axis of 1/2 wavelength 
plate crossing at the include angle of 5 - 25 degrees, and setting the crossed axes angle to theta in 



the arrangement from which the aforementioned include angle was made different, - the optical 
axis of a quarter-wave length plate - 2theta+35"2 - it is desirable from the point of wavelength 
region expansion of phase inversion to consider as the relation which crosses in [ include-angle ] 
2theta+40-2theta+50 degree above all theta+55 degrees. When using two or more quarter-wave 
length plates or 1/2 wavelength plates especially, it is more desirable than the point of being able 
to make large the range of the wavelength which can make the good circular polarization of light, 
and demonstrating the acid-resisting effectiveness in a larger wavelength region. In addition, 
using the phase contrast plate which controlled the refractive index of the thickness direction, the 
angle of visibility in which a liquid crystal display and acid resisting are possible can be made 
large, or can also be made intentionally narrow. 

[0073] What has what has the orientation layer of the oriented film which consists of various 
kinds of resin, or a liquid crystal polymer as a quarter-wave length plate, 1/2 wavelength plate, or 
a phase contrast plate proper, the proper thing which consists of an inorganic crystal can be used. 
The aforementioned oriented film may carry out extension processing by various kinds of methods, 
such as extension made to carry out molecular orientation also in the thickness direction by the 
method heat-treated under adhesion of uniaxial stretching by the free end or the fixed end, 
biaxial stretching, and a heat shrink nature film. 

[0074] The optical sheet may have glue line 1C5 for pasting it up on the inferior surface of tongue 
of a plate 1 through low refractive -index clear layer IB like the example of drawing. In the case of 
the optical sheet which functions as the above-mentioned acid-resisting layer, this glue line 1C5 is 
formed in the polarizer 1C1 side like the example of drawing. The proper thing of light 
transmission nature can be used as adhesives which form a glue line. Rather than the point of the 
simple nature of adhesion, the binder represented with acrylic or a rubber system is used 
preferably. 

[0075] The equipment of versatility, such as a plane-of-polarization light equipment [ which 
carries out outgoing radiation in the direction which is excellent in perpendicularity 
advantageous to a check by looking in the polarization which the incident light from a top face 
and an inferior surface of tongue penetrated from the inferior surface of tongue or the top face to 
fitness according to the light guide plate by this invention, and was made parallel with a 
sufficient precision using it, and is excellent in brightness, using the light from the light source 
efficiently ], and reflective mold liquid crystal display which are excellent in low-power nature it 
is still brighter and legible, can be formed. 

[0076] The plane-of-polarization light equipment 10 which has a light guide plate by this 
invention in drawing 4 was illustrated. Like the example of drawing, plane-of-polarization light 
equipment can be formed in the incidence side face of the plate 1 in a light guide plate by 
arranging the light source 2, and can be preferably used as a front light of a side light mold etc. 
[0077] A proper thing can be used as the light source, the array object which, generally (cold, heat), 
arranged the point light source of the linear light source of a cathode-ray tube etc., light emitting 
diode, etc., and it a line, in the shape of a field, etc., or the point light source - the line of 
regularity or indeterminate spacing - the light source using the equipment changed into a 
luminescence condition etc. can use preferably. A cold cathode tube is more desirable than 
especially points, such as low-power nature and endurance. The light source can be arranged on 1 
or two or more incidence side faces of a plate. 

[0078] In order to lead the emission light from the light source 2 to the incidence side face of a 
plate 1 like drawing 4 and the example of 5 on the occasion of formation of plane-of-polarization 
light equipment if needed, it can also consider as the combination object which has arranged the 
auxiliary means with the proper lamp reflector 3 which surrounds the light source. Generally as a 
lamp reflector, a resin sheet, a metallic foil, etc. which attached the high reflection factor metal 



thin film are used. When pasting the edge of a plate through adhesives etc. and making a lamp 
reflector into the maintenance means of the light source, formation of a light emission gunner 
stage can also be omitted about a part for the jointing. 

[0079] As mentioned above, the plane-of-polarization light equipment by this invention is 
excellent in the use effectiveness of light, the polarization which is bright and is excellent in 
perpendicularity can be offered, and from large-area-izing etc. being easy, can be preferably 
applied to various equipments as a front light in a reflective mold liquid crystal display etc., and 
can obtain the reflective mold liquid crystal display of a low power etc. it is bright and legible. 
[0080] The front light-type reflective mold liquid crystal display could be formed from arranging 
the liquid crystal cell which has a reflecting layer in the inferior* surface -of "tongue side of a light 
guide plate according to the optical outgoing radiation side of plane-of-polarization light 
equipment, and showed the example to drawing 5 . 10 is plane-of-polarization light equipment, 
and it is a liquid crystal display panel possessing the liquid crystal cell in which 20 has a 
reflecting layer. 201 and 205 are eel substrates, it is the liquid crystal layer by which 203 was 
****(ed) between eel substrates, and the reflecting layer of electrode combination of 202, and 204 
is a transparent electrode. 

[0081] The reflective mold liquid crystal display 100 is formed by assembling suitably component 
parts, such as a driving gear of accompanying in the liquid crystal cell and it which possess an 
electrode and generally function as a liquid crystal shutter, a polarizer, a front light, a reflecting 
layer, and a phase contrast plate for compensation as occasion demands, an optical diffusion layer, 
etc. In this invention, except for the point using the above-mentioned plane -ofpolarization light 
equipment of polarizer possession, there is especially no limitation and it can be formed according 
to the former like the example of drawing. 

[0082] Therefore, there is especially no limitation about the liquid crystal cell to be used. What is 
displayed in the circular polarization of light thru/or ellipticallypolarized light mode above all is 
desirable. In that case, it is more desirable than the point of a bright display not to prepare the 
polarizer of another object in a liquid crystal display panel. Moreover, since reflection on the light 
guide plate inferior surface of tongue and reflection in a liquid crystal cell front face can be 
prevented when an optical sheet is an acid-resisting type, the liquid crystal cell of the type which 
does not use polarization like macromolecule distributed process input output equipment, for 
example can also be used preferably. Therefore, as a liquid crystal cell, what has the proper liquid 
crystal cell of the twist system like TN liquid crystal cell, a STN liquid crystal cell, a 
perpendicular orientation eel and a HAN eel, and an OCB eel, a non-twisting system, a guest host 
system, or a ferroelectric liquid crystal system etc. can be used, for example. 

[0083] Moreover, there may not be especially limitation about the drive method of the liquid 
crystal in a liquid crystal cell, either, for example, you may be proper drive methods, such as an 
active matrix and a passive matrix method. Furthermore, by the thing in a location without the 
need of making the illumination light and display light penetrating, a eel substrate and an 
electrode need to be neither a transparence substrate nor a transparent electrode, and can also be 
formed with the opaque body. 

[0084] In a reflective mold liquid crystal display, although arrangement of a reflecting layer is 
indispensable, about the arrangement location, it can determine suitably, for example, can also 
prepare in the outside of a liquid crystal cell, and can also prepare in drawing 5 inside a liquid 
crystal cell like instantiation. What has the latter reflecting layer 202 inside a liquid crystal cell is 
desirable in respect of generating of parallax. 

[0085] A reflecting layer can be formed as a proper reflecting layer according to the former which 
supported the coating layer which contains the powder of high reflection factor metals, such as 
aluminum, silver and gold, copper, and chromium, in binder resin, the attachment layer of the 



metal thin film by a vacuum evaporationo method etc., and its coating layer and attachment layer 
with the base material, such as a reflective sheet and a metallic foil. 

[0086] In addition, when forming a reflecting layer 202 in the interior of a liquid crystal cell like 
the example of drawing 5 , the reflecting layer can also be formed as what serves as an electrode 
with high conductivity ingredients, such as the aforementioned high reflection factor metal, and 
can also be put side by side with a transparent electrode etc., and can also be formed with a 
transparent electrode. 

[0087] An optical diffusion layer is established if needed for the purpose of equalization of the 
brightness by prevention of light-and-darkness nonuniformity, reduction of the moire by jumble of 
a contiguity beam of light, etc. A thing proper also as an optical diffusion layer can be used. What 
made the spreading hardening layer which distributed the transparence particle of a high 
refractive index, the spreading hardening layer of the transparence resin which distributed air 
bubbles, and the base material front face swell through a solvent, and incidentally generated 
KUREIZU in the transparence resin of a low refractive index as the example, the diffusion sheet 
which prepared the transparence resin layers which have an irregular crevice or a heights side, or 
those layers in the support base material are raised. 

[0088] An irregular aforementioned crevice or an aforementioned irregular heights side can be 
formed in the front face of the spreading layer of transparence resin prepared a base material and 
on it by the method with proper mechanical method which imprints split-face configurations, such 
as a roll metallurgy mold which carried out the surface roughening process, chemical preparation 
method, etc. things also with conductive things proper to the aforementioned transparence 
particle, such as the silica whose mean diameter is 0.5-30 micrometers, an alumina, a titania, a 
zirconia, tin oxide, indium oxide, cadmium oxide, and antimony oxide, such as organic system 
particles, such as a certain inorganic system particle, and bridge formation or non-crosslinked 
polymer, - one sort - or two or more sorts can be used. 

[0089] In addition, an optical diffusion layer can be established also to the optical sheet of a light 
guide plate, and can be arranged one layer or more than two-layer in the proper location of a 
liquid crystal display. Moreover, what shows diffusing power with weak extent which does not 
disturb display light as an optical diffusion layer is used preferably. 

[0090] On the other hand, the above-mentioned phase contrast plate for compensation is usually 
arranged if needed between a polarizer and a liquid crystal cell for the purpose of compensating 
the wavelength dependency of a birefringence etc. and raising visibility etc. Therefore, it can also 
consider as the optical sheet which incorporated this phase contrast plate for compensation. As a 
phase contrast plate for compensation, a proper thing can be used according to a wavelength 
region etc., and it may be formed as a superposition layer of the phase contrast layer more than 
one layer or two -layer. 

[0091] A check by looking of the reflective mold liquid crystal display by this invention is 
performed through the transmitted light of the flat side of the plate thru/or a gentle slope, as, 
especially being described above. [ polarization surface light source ] Although the reflecting layer 
202 was incidentally formed in the liquid crystal cell of the instantiation to drawing 5 , in a check 
by looking of a case, in the lighting mode of plane-of-polarization light equipment, the 
polarization which carried out outgoing radiation from optical sheet 1C under a light guide plate 
is reflected through a reflecting layer 202 via liquid crystal layer 203 grade, it results in a plate 1 
via [ a liquid crystal layer, an optical sheet, etc. ] reverse, and the display light which penetrated 
the gentle slope A2 is checked by looking. 

[0092] On the other hand, when plane -of polarization light equipment is in outdoor daylight mode 
of an astigmatism LGT, the light which carried out incidence from the gentle slope A2 on the top 
face of a plate, and it results in a plate 1, and can check by looking near the direction of a 
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transverse plane in the condition of excelling in display grace with little turbulence according 
[ the display light which penetrated the gentle slope ] to a plate etc. [ via an optical sheet, a liquid 
crystal layer, etc. ] [ according to the above ] [ penetrate and ] [ reverse ] In addition, a proper 
method can perform lighting and putting out lights of plane-of-polarization light equipment. 
[0093] in this invention, laminating unification is carried out on the whole or partially, and 
components which have formed the above-mentioned light guide plate, plane-of-polarization light 
equipment, and a liquid crystal display, such as a plate, a polarizer and a phase contrast plate, 
and a liquid crystal cell, fix -- having - **** - separation - it may be arranged at the easy 
condition. It is more desirable than points, such as gap prevention of an optical axis, that it is in a 
fixing condition. Proper transparence adhesives, such as a binder, can be used for the fixing 
processing, and it can also consider as the glue line which is made to contain the transparence 
particle described above to the transparence glue line, and shows a diffusion function. 
[0094] 

[Example] an example 1 - the front face of the polymethylmethacrylate plate (refractive index 
1.495) into which the predetermined configuration was processed beforehand was cut with the 
diamond tool, and the plate which has a light emission gunner stage was formed in the top face. 
The plate is 0.8mm in 1.0mm in width of face of 30mm, the depth of 42mm, and thickness of an 
incidence side face, and thickness of an opposite edge, and its vertical side is flat. 
[0095] Moreover, the light emission gunner stage was the cross-section triangle which consists of 
an optical-path conversion slant face of 41.5 - 43 tilt angles, and a gentle slope of one - two tilt 
angles, the projection width of face to the inferior surface of tongue of the optical-path conversion 
slant face which adjoins, has a continuation slot parallel to an incidence side face in the pitch of 
210 micrometers ( drawing 1 and drawing 3 a), and meets an incidence side face was 6-9 
micrometers, and the projected area ratios to the inferior surface of tongue of a gentle slope / 
optical-path conversion slant face were 20/1 or more things. Moreover, the degree difference of tilt 
angle between nearby gentle slopes was less than 0.1 degrees. In addition, the light emission 
gunner stage was formed from the location distant from the incidence side face 2mm. 
[0096] Next, vacuum deposition of the magnesium fluoride of a refractive index 1.38 was carried 
out to 610nm in thickness on the inferior surface of tongue of said plate, the optical sheet was 
pasted up through the acrylic adhesive layer to the low refractive -index clear layer, and the light 
guide plate was obtained. 

[0097] The aforementioned optical sheet consisted of what carried out the laminating of a 
polarization film (the NITTO DENKO CORP. make, SEG1426DU), the phase contrast film whose 
phase contrast is 260nm, and the phase contrast film whose phase contrast is 130nm one by one 
through the acrylic adhesive layer, and pasted up the polarizer as a plate side. 
[0098] In addition, the shaft orientations of each film in an optical sheet make 0 times the 
incidence side face of a light guide plate based on the time of seeing from the top-face side of a 
light guide plate, and, for the absorption shaft orientations of a polarizer, the lagging axis of an 
inside phase contrast film is [ the lagging axis of an outside phase contrast film ] 86 degrees 28 
degrees 15 degrees. 

[0099] Subsequently, the incidence side face of said light guide plate was made to carry out heart 
correspondence of the cold cathode tube (the Harrison electrical-and-electricequipment company 
make) with a diameter of 2mm, adhesion arrangement was carried out, and it was surrounded in 
the lamp reflector which consists of polyester film which gave silver vacuum evaporationo, and 
the edge was pasted up on the vertical end face of a light guide plate with the pressure sensitive 
adhesive double coated tape, it fixed, and plane-of-polarization light equipment was obtained. In 
addition, to the cold cathode tube, using a thing longer enough than incidence side-face length, 
the core was made to correspond and has been arranged. Moreover, an inverter and DC power 



supply are connected to a cold cathode tube, and it enabled it to change lighting/putting out lights 
by turning on and off of the power source. 

[0100] Then, to the optical sheet side of said plane-of-polarization light equipment, in the liquid 
crystal cell, the liquid crystal display panel of marketing which has a diffusion mold reflecting 
layer has been arranged, and the reflective mold liquid crystal display was obtained. In addition, 
the liquid crystal display was the thing of the drive type which makes all pixels turn on / turn off, 
from the commercial object, it carried out exfoliation removal and the polarizer and phase 
contrast plate were used for it. 

[0101] Thickness of a low refractive-index clear layer it is thin from example 2 magnesium 
fluoride was set to 320nm, and also a light guide plate, plane-of-polarization light equipment, and 
a reflective mold liquid crystal display were obtained according to the example 1. 
[0102] As an example 3 optical sheet, what carried out the laminating of a polarization film and 
the phase contrast film of 130nm of phase contrast was used, and also a light guide plate, 
plane-of-polarization light equipment, and a reflective mold liquid crystal display were obtained 
according to the example 1. In addition, the shaft orientations of each film in an optical sheet 
make 0 times the incidence side face of a light guide plate based on the time of seeing from the 
top-face side of a light guide plate, and the absorption shaft orientations of a polarizer is [ the 
lagging axis of a phase contrast film ] 60 degrees 15 degrees. 

[0103] The plate which has a light emission gunner stage different example 4 was used, and also a 
light guide plate, plane-of-polarization light equipment, and a reflective mold liquid crystal 
display were obtained according to the example 1. In addition, a plate is formed according to an 
example 1 and it has it in the pitch of 210 micrometers by using as a continuation slot the light 
emission gunner stage of the cross-section triangle which consists of an optical-path conversion 
slant face whose tilt angle is about 42 degrees, and a steep incline whose tilt angle is 80 degrees 
( drawing 3 b). In addition, the projection width of face to the inferior surface of tongue of an 
optical-path conversion slant face is 6"9 micrometers, and the projected area ratios to the inferior 
surface of tongue of a flat side (top face) / optical-path conversion slant face are 19/1 or more 
things. 

[0104] an example 5 " after the refractive index cast the ultraviolet curing mold acrylic resin 
which forms the hardening layer of 1.51 into the metal mold beforehand formed in the 
predetermined configuration, the acrylic resin plate of 1mm in thickness and a refractive index 
1.495 beforehand cut down in the predetermined configuration was put on it, ultraviolet rays 
were irradiated from the acrylic resin plate side, ultraviolet-rays hardening resin was stiffened, it 
removed calmly from metal mold, and the plate was obtained. 

[0105] As for the aforementioned plate, ****** distributed more densely over the top face the light 
emission gunner stage with a die length of about 100 micrometers where width of face consists of 
an optical-path conversion slant face whose tilt angle is 42 degrees, and a steep incline of about 80 
tilt angles by about 9 micrometers from the incidence side face ( drawing 3 c). In addition, the 
surface ratio of the flat side / light emission gunner stage in a top face was 19/1 or more. The plate 
was used and also a light guide plate, plane-of-polarization light equipment, and a reflective mold 
liquid crystal display were obtained according to the example 1. 

[0106] As an example 6 low refractive -index clear layer, it applied so that the thickness after 
hardening polysiloxane system coating liquid might be set to 800nm, heated for 30 minutes and it 
was made to harden at 80 degrees C (refractive index 1.36), and also according to the example 1, a 
light guide plate, plane-of-polarization light equipment, and a reflective mold liquid crystal 
display were obtained. 

[0107] A low refractive index clear layer was not prepared in example of comparison 1 plate, and 
also a light guide plate, plane-of-polarization light equipment, and a reflective mold liquid crystal 



display were obtained according to the example 1. 

[0108] A low refractive-index clear layer was not prepared in example of comparison 2 plate, and 
also a light guide plate, plane-of-polarization light equipment, and a reflective mold liquid crystal 
display were obtained according to the example 3. 

[0109] The tilt angle of an example of comparison 3 optical-path conversion slant face was made 

into 30 degrees, and also a light guide plate, plane-of-polarization light equipment, and a 

reflective mold liquid crystal display were obtained according to the example 1. 

[0110] The metal mold which carried out surface roughening with example of comparison 4 

sandblasting was used, and also a light guide plate, plane-of-polarization light equipment, and a 

reflective mold liquid crystal display were obtained according to the example 1. 

[0111] The plate which does not prepare an example of comparison 5 low refractive -index clear 

layer was used as a light guide plate, and also plane-of-polarization light equipment and a 

reflective mold liquid crystal display were obtained according to the example 1. However, since a 

light guide plate did not have an optical sheet, the liquid crystal display panel was used, without 

exfoliating the polarizer and phase contrast plate. 

[0112] The refractive index pasted up the fluorine content adhesive layer of 1.42 for the optical 
sheet on the plate inferior surface of tongue, without preparing a low refractive -index clear layer 
in example of comparison 6 plate, and also a light guide plate, plane-of-polarization light 
equipment, and a reflective mold liquid crystal display were obtained according to the example 1. 
[0113] In the reflective mold liquid crystal display of the confession voice acquired in the 
evaluation trial example and the example of a comparison While turning on plane-of-polarization 
light equipment all over a dark room, considering as lighting mode and a luminance meter's (the 
TOPCON CORP. make's, BM-7) investigating the transverse-plane brightness in respect of [ in 
the location of 10mm, 20mm and 30mm ] a check by looking from the incidence side face in the 
core of the cross direction of a light guide plate The contrast ratio was computed by having 
investigated the transverse-plane brightness in the 20mm location concerned at the time of 
carrying out visual observation of the visibility, and considering as a black display. 
[0114] The aforementioned result was shown in the following table. 

Transverse-plane brightness (cd/m2) Contra White ** Voice Black condition Strike ratio Location 
10mm 20mm 30mm 20mm 20mm Example 1 124 128 121 10 12.8 Example 2 120 116 110 9 12.9 
Example 3 110 117 119 12 9.8 Example 4 131 127122 9 14.1 Example 5 118 121 127 1111.0 
Example 6 120 133139 11 12.1 Example 1 of a comparison 121 92 69 10 9.2 Example 2 of a 
comparison 115 75 499 8.3 Example 3 of a comparison 4251 55 11 4.6 Example 4 of a comparison 
16 22 29 16 Example 5 of 1.4 comparisons 148 153 159 24 6.4 Example 6 of a comparison 114 99 83 
11 9.0 [0115] In a table, in the example, brightness is high and the variation also shows excelling 
in homogeneity few from contrast of an example 1, the example 1 of a comparison and an example 
3, and the example 2 of a comparison. Moreover, an example is high also in respect of a contrast 
ratio, and it turns out that it excels in the effectiveness by having prepared the low 
refractive -index clear layer. In the example of a comparison, from the incidence side face, 
brightness was falling [ ****** ] greatly and the effect by absorption of a polarizer was suggested. 
[0116] Still more sufficient brightness in the direction of a transverse plane in the examples 3 and 
4 of a comparison was not obtained, but it was the brightest in the direction of slant. In the 
example 4 of a comparison, the optical outgoing radiation from the top face of a light guide plate is 
especially large, and it was white dotage ******. This shows that good optical outgoing radiation 
cannot be attained in configurations other than the light emission gunner stage by this invention. 
Moreover, in the example 5 of a comparison, although one or more-example brightness was 
obtained, the contrast ratio was also falling greatly at white dotage ****** compared with the 
example by surface reflection on a light guide plate inferior surface of tongue and the liquid 



crystal cell top face. 

[0117] On the other hand, in the contrast ratio, the brightness in a black condition was high in the 
examples 4 and 5 of a comparison, and it turned out [ of the contrast ratio ] that it is small 
compared with the example. Also for viewing, the examples 4 and 5 of a comparison are white 
dotage ********. I n the example 4 of a comparison, direct light especially carried out outgoing 
radiation from the light guide plate, and itself had shone. Moreover, in the example* 5 of a 
comparison, it turned out that it was reflected before the illumination light carried out incidence 
to the liquid crystal panel by the reflection from a light guide plate inferior surface of tongue and 
a liquid crystal panel top face, and the fall of a contrast ratio is caused. Furthermore in the 
example 6 of a comparison, it was inferior also in respect of the contrast ratio a little compared 
with the example 1. 

[0118] Next, the lighting of a dark room was made to turn on and visual observation of the liquid 
crystal panel was carried out in the state of putting out lights as a white display and a black 
display. Consequently, in the example 5 of a comparison, the display ******** [ white-dotage*] to 
the black display having been in sight distinctly in an example and especially the examples 1, 2, 3, 
and 6 of a comparison and was hard to see by reflection of the inferior surface of tongue of a light 
guide plate, and reflection in a liquid crystal panel front face. Moreover, compared with other 
examples, reflected [ the light source or a perimeter ] was greatly hard to see. the scatter 
reflection furthermore according to the split face on the top face of a light guide plate at the 
example 4 of a comparison - light reflecting irregularly - a display - white dotage ** - it was 
hard to see. Moreover, the example 6 of a comparison was not enough as the adhesive strength of 
a binder, and a polarizer tends to separate and it was hard to use it. 

[0119] It turns out that the chlorofluocarbon try type reflective mold liquid crystal display of the 
good display grace which is bright and excels the above in the homogeneity in lighting and 
outdoor daylight mode in the example is realized. 
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[0028] -^r. ¥ffliB<oft*x««»Hii<o««ft*« 

1 0JS^®i.l>i:. MMM^OA^^fKTLMlSjS 
TL, «^t^fiJk=5rS. *fc««*coBfliIJP«K:tJV^ 

5 *j2tpp* 4 . ±ieo*d < %M3m®ffi t mmzc\ > 
si:^(6i=5: v ^ LztiizT&^nmvm ant? ; t 

[0030] «ttf*^IB^)aK«»lB*^Lfc«5ytO 
«Btt*ir^jSi«fcOs »4Lv^«MS»Hf4, *<?>M®ft& 

m'hm<7>mx\ 5^1*1. at+4«J2[rt, ^tc3jgjin*i 
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rttLfcfcorc**. ztuzx'o. mk-t&tmmnm 
z t a*-e§ h . mmmtz x &m®&m?)mfowmrizx 
wm<7>&mz& ft * jas«tt<o«r*iii*«* & v % fc * l < ^ 

g^&ft^k&O^-tv^ 

[ o o 3 1 ] ma Ltimmn e 2 coiuggii. tmmco 

mmtflllLK: 1 0flEmTtc*4 c k ^mat-r* . 

■r**>^«*»*/hs ^fg#w 0 2 k ltss^SjS^^ct) 
[0032] kKaftia&ifci^sie 

J3«WHB*<0«i»A^ 2 £ 1 omPXFb-tZ&mzii. 
[0033] ifcfcBH&v^3££f#-5>j£J: *)ti, 

Atts&^tcflHx, mgk^Mzx&m^ytnmi&itmzc^ 

1 5«ULh<03tttB»#S (GagGXteflSIS) k-T£.rk# 
JSF4U*. £*tf£j:D, JS^-fe;UcJ:l,*^c7)^gp^ 

4. 

[0034] tc^m^Mz x &m7rd£effi&izjfe l 

ft3&$m®mt,zAM Lti^mzAttmmvmi.zfc 
MztixirnxKHtimLtc^fr. rm^zm-^mm^ 
mzM$mm&m.j& Liz&^bitEMBWz* < n&- 
*:*in]tc«fo$:h.TiJMfu mmmm&jrLtim^Mz 
Kb'&wzmzz*^. 

[0035] «t ^x$t^<nm&F&X'^&m%mjKb 

%&Zb Zmstt&jO&t'X K> . MSt^^aiffB^ 
3j--M'-5. / 7^-SBS5:/h§< L/C, «S^H^5r^L 

^ivcomn^v^t. 1 0 0~3 0 OunX'hhZb 

m^wizm-himmzm^x 4 0 u m&r t tth x 
0 izBf&ZtiX t * * z b awi L v\ »f*»sa^ni . 

t>(t4M3a^(6)0*$ £ surra . 
[0036]-^ ^«&^^ffiOf5;^1@^/jN§ < 



k EWKStc i & &pJM5L<MkTWR b**)*-t^Zb% 

b'x 0 . mzftt L^%mmmmco®.&mte 1-20 

[0037] =Sr*3 HtflB L/c . 3te{fiit#Sfc^ UhiB£# 

3&&fc:*JJt*2l*fc: J: &mL<nm\cr>AX 0 . ZOA* 
coft Wg<^a*3^St*R<Z>*SX«:*$ cr>\/4\:\ 

[0038] mflBcO^ J; 0 3tSS^«S^f ffic7)P^|5g{i^# ^ 
Z btfiftt -*-C3tH0taMfHiH±JiiELfc J: a 

izmrnxm^com^^mmm^xh 
&mti i &t%& bMimnmw&mb%-yx*?ii')T-& 

[0039] «oTIWB*«*/£*&, El 1 > 2<VM<7) 
COta Z mmmm.(r>^<n b* y f - P . 50^m~l. 5m 
L iV^L. ^"J If 5 y 9 A t >y f-^HIt^fiO e -y f-mffi 

* 7 yy^xammmzm^fz t>co%b'(?>ta< *m\ 
x*$>^xi>Xi\ jw>*tyftt, *thsf#s. ^c-e 

±fc i WCS> 0 . i C0jS X K) i± f -y $ < -r 4 15 

b^nx-hh. 

[0040] pg»x«fl**»^»'5r63eajit¥ao«^, 

SEHOfe^kt* 1 *)-!.. ^oT-e^h'-y^-SEfflT-^rb- 

[oo4i] *%mzn^x\&. wmizn tpaaxtifl 
w^miznLimvmzmtiLLx . ^Ti^&R&±-ri» 

^fn^^teTMH k =5: 0 

[0042] B?ie<7)^ J: 0 AWffflffl^SWffiKtt-f 6 
ffiJSSXtiCiSB^ffi^ftti. ±B5ffl!lA^a?tk#tc. 3t» 

ffitc^-f 4 k Altffllffl tcM-T 4 k 
ftJKt=»-^^T» 0~3 0,g. st^2 8Jg]aT. %ttZ2 
5Jgm r b-t&Zbtf$ft mgk-t>WMi&Jgtfi& 
<X^Tl^i±t^^^. ^TUfciUBLdiflte 
tc«E3»X«i!!i»Ofiifl*l»J«. AlfffllStcW^rJa k' 

[0043] tTHiSi^J; 0«f H«r3Kaj»*gBi» 
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hcox'$>&. ffoMii mwrnx-h^xh^i. ^ 

«T* & . * «W*«*»-Hkft S WCAStWiB J: 0 iSSt 
ft {5 if ?5tffiS t tz^X'h o T t> J; v •> . 
[0044] S /btjeaiflt^StWKIBKSMWKi. 3t« 

k WitfttBHWf *>.k d 3r*#*S£ASi« 
BK&if-f ft*£fcia, #8B^1H<0*ia3n*l£A» 
fflBflfcHTattteTfT fcSH L fcWFC* ~> X t> J: V ^ L , 
^S(0«?«t^tli «03SSM^fcttftft 

3£, xmrnmizMLmm^^tti^xh-ox^xw 
£ ^ tataa^fft*^ *- f*>J: o %&.%M<?>m&iz 

[0045] %K33*$fieU: 5BtfffiH*»S>2rft3teffiSt#S 
(i. ?l^ixii<-ri.^J:0i>WfiJT-$>.|>. *<7>i%&l,Z 

a. Tmv>mm¥mt l zm-z>m®wcoM®fi$: 6 ojgia 

±, «4>6 5^±, «r£7 0-9 0*fci-ft£fc**# 
2 L v * . i ^^lUSt#©0±Bt= A«> 4 1 / 5 W 
T, 1/1 0-1/5 0, mz 1/1 5-1/3 0 
fc-^ft,rfc#*F*U>. 

[0046] lifieo^. h t a*fe- h £*j 

{tftBJftSfcA^vxS-tirftjiUO, ft£tJS*¥&<9A£ 

£$£^:frto^*3<0 5flSJ2Lh. $E4>8-5 0 0fg, 
#tl 0-1 OOfgfcU «ffl;frlWI££lminJaT, 
Se+l 0 — 500;Uin, 1fl22 0- 3 0 0/xmi;-r&^i: 

[0047] ±12 Ltzx o tzme&jmt-t 
hzktfx-zh. wmt-th^kizh^^mms. 

mmm k-t&zktfX'Z*. 

[ 0 0 4 8 ] $ h K3taj»#SSr»«t-4D3»X»ifla5 
<i, bViH3flD;tT^^i>M&fti>^*&-£i:-tft.r 
fct>T&ft. JniTEWXiiiMWi. 03 a. beD{fl|<?> 
ft<«ifc&«3SRU:fc-- aotcOTJboTfci^L, 03 

c <vm< mfe^mmttLximxfoiz^mtitizwim l 

[0049] tRtfttfcfcttftTE^AttiaiW^^KO 
wcti, WteRfceUPSK. JO[(c«toeUTJ:v». -mz 

fiH3:Alltffl!l®i:$ftft. AltiHHfcovvnis 00 
^tmcO^^Uh ZkhX'Zh. ZblzftMkCDffllzft 

^-t^x^^^xmmmmm^k'k-r^zkhx 



zznmxmi. ymzk'tzmtxmg.zBtf.k-r&z 
ktfx-Zh. ttzMttfocomm. tmw-wmx'bh 
wztiizmfezti*^. 

[0050] ftma&gmzmtztiizmM 
m*?ii® j $>m®com'g.%tt®izxM& tas, ^ 

*^mimmx'itmti&mmm*tf?x%k'i)mf 
t»ti&. mwmm k n®ttm<m'£hitvnx'$> *?xi>± 

[005 1 ] «ttfrtt, «fetCT tm-C& , ®S=5: 

St=3t*Srv^ LSKffi L XMizHm-t hum: k'tf&lft* 
[0052] ttzmfecoBW'ZfS.BLo 6S£ftrfeo?8 

vmmm&iEm t . * <o_Lfc»5!«ii!«£»K t t sis 

4. 

[0053] «->T«tt*wi» «rffiL3t3tweai*ffld 
[0054] ««*co« mmsmzx. ^mimco 

TSft. iKiMR^ieilfl^JSfcfflv^ft^OHRW* 

*oAStflffiBt=a^* i o™ot. ac+o. 1 

— 5m«a. !RrlC0. 3 — 3mmT"J>ft. Sfclft V^^SrS 

9 0%m±, iC4'9 2%ia±, W(C9 5%H±T-. *s.-f 
X#3 0%aT* WfPl 5%OT, ^tCl 0%IXTCOh 

<7>X*<£> ft <, 

[ 0 0 5 5 ] 01 , 02^»^<W*1 «0Tffi(- 
«, -e^«*c«sJ: 0 fc*Wf*0*O . 0 7JiLh«< , *»0 
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mmmmtiZMfacomwm 1 b oylx , t i>m 
ft?zmm~t hi cmmzti. ztuzx o 

[oo56] tth-tb&yifavTwizztix. o i>mtnm 

MmifiWm 1 <Dl*]g&£fKi££ix£IS5HC. 

1 1 mwrn i b t cDmiammzifr l-£%.m 
& stamps Aofts&2$i#ra a i izumftz&imft 

[0057] ttzi&mmm^>mmmn, wmcoimm* 
mmttmrf&ttmiz&it tx mmmm^ ttz*) t-&>- 

ft^v- h izTJfi-fZ, t , «3£FTlfilR ? *IT s«-f 

[00583 sfiefisjyeojsasi, **>£*aist3fc*<o 

[0059] fiHtff*«)&!Mi2. «*Wts*JWW-*tt 
# i 0 1 0 . 0 7 ia±JB»MM^«v tf 

tf y n - h t asm 

<?>i><7>tLX&i&.-t&Zbtii t X'%. *<7)tt®*?Btf&jm 

[0060] imftn&Rttiz x him^imwrnm 

^<Jt'**iK'*0. St+0. l£Lh. ttfCO. 2-0. 

4X"fohztt>m$. u\ »f3&»4ejswjffi*f4si£"c«ii- 

36*-Hfc:J:4**iJiitiK:»if»»U ! flrv^ *>=5r^ta 
h^x hcr>mTltWsbXA^\.^cr>X'foh. 

[0061] iSMmmcommmimm. ^mzmmm 



nt>ti&. zcom-s. mytmztsv&mwmcr>ttm.ffi. 
$t^xm.vti*vTMte s Fm%tt t\ x-o xmwm&^m 
Mi z&&ft<oms9}±i,z3iWX'm v < . * tzm$t 

[0062] ffimmrt&RMomzii. t* 

SL-d-S. -mzii. ^3 8 0~7 8 0nmc7)n7^{c 
»fcffl»SW<0ift*3 8 0i«<O3tfc:i«-*^R 

m^\vX\/Afa& (9 5nm) feUt, SE>f l/2»* 
( 1 9 Onm) UJLh, ^ptC 1 { 3 8 Onm) ULhc0W$ 
T* •!> £ t ^*if ^ L- < , S 4> (Ctt 6 0 0 nnfeUKOff $ f 

[00633 00<|cO*a< . fflcS5f^3SBB« 1 BcOTfflC 

mth^tztih. z.tuz£*)w&\m-thmmL 

t-?&ZttfX'Z&. mtKrFtLXte. HMfi^^tilftf 
[00643 tt&tzMXrfWlk LT(±, h'r.yp 

[00651 2^ff%?u. ia0 ; ij<7)*n< mtm±y 4 >v 

A 1 c 1 <o^HXtiMHtit*tt^co«asWC. ttUB 
ilC2. 1C2' 5-^-ri.ttf>T'J>-pTtJ:V^„ $ii> 

[0066 3 3t^^- h«i. H^JcO*n<il7t^- 1 C 1 to 

n-iac 1 mxn 2 JBjjLhofikfflis* 1 c 3 , 1 c a 
ffit&i>v>x'bixi>£\\ zcomamitLxit. m 

mumm<7>to«mgtfi 0 o~i 5 oxmwm 

]kMkLxmm-2>X¥i'-ht-i-&Ztt>T%&. <2 

[00673 fiSeUfc^S'- M=*ift«fl#?**!lffl 
LT. RffimLfrk%&£.Mffi±®kLXmffct&i><0 

eommx-^. t&9h%frmwft<?>&.mzw®Lx . ?sf B « 
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[00 683 -rtt*>*>mKOR«3fe«t(C Xtltf. 

[0069] HfilBO^m, £*T ■ KtefcWC 

0 . «5W^ttfc l/4^«<0Sffl«i^3 5-55 
Wi*4 0-5 OJg. Wt4 5%.<7>ft%X'$im-&± 

[0070] «riE«Riti»±**?e*«-*-&*£\ 

-Mi, 1/4**<R» Sfi4>, fifflf*«100-2 00 
nm. ^ftc 1 0 0—1 5 0nm<D{ifflil&£4--3:< 1 1> 1ft 

^is- Mi. HWtf>*D<taffi3&&*l 0 0-15 0nm<7){2 
fflH8t lC4t> 1 /2jfcft«, tt*, ftfflH**2 0 0 
— 3 0 0 imtfHftfflSHK 1 C 3 £ ^-ft-PSM 1 MX\i 2 JB£l 

[0071] HIELfc l/2*fi«(i0ftin«» Rfll^ 

\/2m^utm.-^:i>^tx^<mwmx' 
&n%n i mtt-$-&ztij ( x'%h. Mfrh&x*) 1/2 

»^<0K«&Wi. l2fia|?>#D< lCltl/4 
i&KStl c 4 <0fl3fc-r& U>. *<r>nsis. 1 
/ 2 ^S^iOSffltt* 4 1 /4 jfcft#t»jlffl«l t JlSr & ft 
«fc$r£>«kdKia»fS#\ l/4jS*«t«iM=5r^»« 

[0072] £fcfflK^a*£ffljS3ltfciJirc , tt, til 
l/2*«K03Btt**5~2 5*73AST 
3cH L . **o ^-c7)3cHft & 0 Lfc fc S 1 /4 SfcftlSO 
3KW;&*2<9 + 3 5 — 2(9+5 5Jg. $e4'2<9 + 40 — 2 

0+50 meynwem&a&r & mm t-t&zt tfma 



[0073] l/4»«R^l/2»*«, Sr^Uftffi 

* )vj±<nw&yizm$m$ & -bate t'x-m $ nmz t 

[0074] ft^- Mi. *<i*HW(^ni< , mm 
1 c7)TB^<K®tff*jSBjJi i b Zft Lxmm-fhtztbco 

t UC«flM-*ft¥S'-b0>*£\ 1 C 5 

it. ®wc?>iiQ<m%f?i c ioouc»»t6n*. s^ra 

[0075] *56HBfe:J:4ai3t«t=J:nHr, ±®S.IAT 

zm^xmjg.* < vftitztifzmiezMBiz^mzmw. 
mzrni^^nztamL. 9mfrt><oft*itomi:<mm 
Lxw&zizmti&MXffiftwgkW. zhi,zim&<x 
&mmm.^mzmi&5Lsmm^7mm^b' 

<r>m«cr > $i'g.ZT$m-Z>Ztij s X'% h . 

[oo76ii4 ttwuzx &mxjRtt'r&m%ffi 

[0077]«tLT(i. jffe^rt^^ffl^d*. - 
tc*4 1 ^ . , wmco 1 Xfi 2 JiLhOAItffl'J® 

izmmt&ztwx'zz. 

[0078] mytmytmmm^m^zm lt<*, 

1/7^3^: b*<r>WR% SrSEfiL fctt-^lt* i: -f 

^mmmamtfzmmiy- h*?&mm%t"&-mzm 
^htn, ^vy-v7\s7 9*wm<n^\,z&mmm 
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[ 0 0 7 9 ] ±tao X o (c*W!Bt «fc & MftflnftigiSIM 

[0080] 7oyh5^f h^cOKItSifiA^^S 

«KK»Ji**f-*«Ufc*^*i!aW* C J: 9 JBJST- 
*, *«O0i*H5fc5SUfc. 1 0*<(i3fe]B^^ST'$) 

y^/l'T**. 20K 2 0 5tf-tlvmWLX\ 2 0 3* { 

•fcyi^Msaats^snfeMftiiv 2 0 2^«&tffloR 
ftfst-, 2 0 4*«aBB«a'c*&. 

[0081] j^£!»A&i%«B 1 0 0 ti-ffWC *s§ 

[0082] fto-CfflV^4»MI-fe/W=ovvai, #^RR 

»3fc«TIB-C<0R»fi:JKft-feyP«liiT«0ia»S:l»±'C# 

kLTti. «i»TN»il-feyl^»STNiiA-b^. Mitt 
IHl^-t/l^HAN-b^. OC B-b/UO^D^'y-f 

[0083] 4fe»JH:/Hci3»t4fflMli<0»«d5^;fco 
hX'ZZ. 

[0084] Kmmm$kWfimw;ximm®<7>%mff& 
mx'h&w, z<r>Emm.mz^x tmmz^x-^ , 

« t tf JKft-fcyKTD JUMfciKM- & - fc *> T & & L . 12 5 £ 
«5W)*l<aUW5A^>rt«(cRtt* - b i>X'Z & . 

[0085] RStWi. mtfTVi'S ^» 



ZbtfX'%%. 

[0086] %t5m5<?m<7>ia< . «ft-fe;K0rt«t=K 
*fli2 0 2£S»*4*^ **>RM*li. MBOiaRSt 

[0087] ftt&Wimte , 7<7)l*±{c £ £ 9i£ 3 

m. m&$tm*mmzit-Lmmz-£x?u4 x&ftikti 

[0088] mittmtetmxit&msii. 
-e«o±^ts wzmmmntmm <^tmnzmmvam l 

/RVfa¥tmmtt%znmL%ttX'&j&t& z t 
*>'-c§s. mzcoMW&Ti / zi&mz.tf¥%Q'&m<o . 5 

[0089] *ti*tett««. i»3t?y-h(:« 

lt ttstt h z t , mikm^mw<r>m'3.%Q.wi l z 

[0090] ftU^T, ±IBLfc««fflfflffl2aS*i. «ffl*f 
k'Sre^k LiffiyiJ, «3K^fc»A-fc/K0iafc:<fi9lfc:JCt. 

titz%&is-hb-rzzbi>x'%&. mmmnmimtii. 
bLxa, wi&m&b'&mtxmmz:i><?>zm^&zb 

. 1 *X« 2 *]2Ui<0fl[ffiiaB<0fi«« bLXB 
I&ZtlX^Xi>£\>\ 

[0091] ^mzxh^.mmm^m.7T^m.cr>m& 

(ell 5 CMSfcOjfcft-fert'rtfcRiMi 2 0 2 J&RJtfc <r> 

<r#$&<rmux-\it. myeffiitwgiWcojm*- Htctjv^ 

B a B « 2 0 3^5:^* LTKW« 2 0 2 £tf-L5UJt3ft. 
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m^m^t^- t***a*ga lx ««* 1 km o > ut 
mm a 2 & Ltzm^it^m^tih . 

[0092]-*, iIft®ft^B##£tfc7tfBfc*- 

comi ■ i«fftt3«MrfWi(crff act * . 

C 0 0 9 3 ] afs&HJJfciiVvt . ±fg LfcSft« Ji MI:JfcSi 

t'cD&xtmmmw&tzfc&zbiwtL^. znmg 
wmizii. wmmm^m'g.Kmwmmmzm^&zbtf 

xtmmffitt-rigmm*b°t'rzzbi>xzs>. 

[0094] 

(mtnmi. 495) ey^mzyj^yYtu hizx 

ZCOmVtmZ. «@3 0mm. #^4 2mm, AStflfflMW/SS 
1. 0mm, «|ojSQ«J?SO. 8ramT*£>9 , iTHsWH 

[0095] *Jt3taj»¥a«, «*f«4 1 . 5-4 3 

mw=nmx\ xmmmz^ttmmzm&Lx 2 1 

0//mc7)h'-/^--r'Wt (HI. 03a) . ASJMBi** 

X'h 9 . «W1B/3tJfBQ«S9lB^TMtcW*a»i8W 
Jt# 2 0/1 i <9T'£> oJt. * Jfc*& 9 JSjSfBH 

*>«iwsj!Satto. iacwrt"c*ofc. $r**3teaiit*R 

14. AStWBBJ: 0 2nB«fifc{M.J: 9JBJSU:. 
[0096] &fcfiife«ttffr<0Tfflfc:Hi»r3* 1 . 3 80 

7 vit-?7*i/ , JA.zmz6 1 0 nutans** u -eo 

[0097] BUffi60*^>— M4. 4 tUJ> ( BJiC 

SEG1426DU) fiffll*«26 0m 
<7)(iffl^7 •f/l'AL 1 3 0nmtf0{4ffi^7 4 )V 

[0098] Z&K&i'- h <,Zt5l,f&&7 4 )VJ±ffmfi 

ffi]{4. m7WLcr>±mmfrt>M.tebzizm^x. m±u 

cOAMMMZOSlb LX. M%rfrWWUmTfotf 1 5 

[0099] ^x'msmytffi.<7>xmmffii l zmt£2mm<7> 



&7yrV7U7?izx&wix . *<7)®*mtm<r>±. 
[oioo] *<?xk. mm±mmmw.cr)it'¥i'- v 

.f B 3^g«(4, £MS£*>/*7§^£SBii:ft<7>i>?> 
[0101] Hlife^j2 

2 onmt ttimm. mmmiizmtx&%,m. mtm 

[0 102] ^»J3 

ft&i/— h b LX . -f ^jU k fiffiM 1 3 0 nmcoft 

{4. ^«<50±®flliJ*^^t#{=S^v^T. #^K«o 
A*fffl!lffiSrOJSt LX . MtrPOWmXltotf 1 5 IS, 

[0103] HWJ4 

fc<oT* o . mtfvfitoA 2&<7>mi$mmb®®ft 

m%mbLX2l0unCDt° y1-X'1ii-Z> (03b) . 

%t5%^mmm<oTm£.tti-& tswmt 6 ~9 umx- 

$>0. TiEM (±B) /*U0S3ft»B8WTHfc:*«-&tft 
^®mJt*^ 19/1 W±co tOT»4. 
[0 104] ^Sfi0iJ5 

^«>HfS6<0Wttfc:JBiaL«:Afflfc:. Sff^'l . 5 i«o 
f^, *<0±lz^£>?fife<7)mmzt7)K)liilK&Z lm. m 

mmi. 49 507? y;MHii«£»au -eor? u 

[0105] 1u!e<7>t£##:f4. -ecO±®lC«41i*^9/x 
■T««»**4 2«O*«0a««Hi:fflj5tftW8 

wffifrt>mm&i,3.b'mz<ftifiz-etzi>(vfrt>%& 03 

c ) . =5:t5±®tc*s{tS^iB®/^ttlSt*fia<o®«Jt<4 

S601J 1 tc2p txmxm. mftmmMmmm/RWimmik 
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m?mw.z'&tz. 
[oi 06] mmme 

f&OJl£#8 0 0nmfc&&J: dt:MU 8 0°CT'3 0 
ftmf&LXmtZiktz^co (JS#f^5l . 3 6 ) b Ltz 

[0107] immi 

fcttmzmmifTmmwmzmwKwzfru. mmm i iz 

[0 108] \mm2 

[0 10 9] Jt®^J3 

m&g.®mmcr>®®ft £ 3 ost LtztzMz. mmm i 
[oiio] tmm4 

y-y\ i y r 7Xhizxmmiti*z-&mt:m^fzmm. n 



[0111] tiMM5 

izMi. mmmi izmtxm%mitwMWRi/%.nmm. 
fyg^mmzntz. fztzLmitwitfft^>-b&^L% 

m^izmmuz. 
[oi 1 2] imm6 

mttmzi&mvrmmwmzmfi'iz. K^-vzim 
mn. 4 2co? -ymttftmmzuvtfoTmizmigL 
tzizMz. mnmiizWLtxmft®.. Mft®ft$mmR 

[oii3] wmum 

mmm. itmmx-ntz &ttBcvKmwmgk$imgiWiz& 
v ^x . mm^x'mimimmwzfm lxmi*- k t 
u mftmco^\t>]co<pMztiii-z>xmm x o i om 

2 0mm, 3 0wm<D&mztm&mmX'CViEmM&. 
£»JKit ( hTayftM. BM-7) izXMK&bg; 

iz. mmzsmmmt. ^s^tit^si 

2 0mra{2S(3titt^iEH«ijKt.P^T, r?Vh5XhJt 

[0114] iWfe^S&T^c^L^. 
c d/m^ ) r?>-h5 



fig 10mm 2 0mm 3 

11 124 128 1 

12 120 116 1 
H*6#IJ3 HO 117 1 
mffiMA 13 1 12 7 1 
mWM 5 118 12 1 1 

mmme 120 133 1 

MMM 1 12 1 9 2 

it KM 2 115 7 5 

ltnm3 4 2 5 1 

JtKOT4 16 2 2 

imm 5 148 153 1 

JtWJ6 114 9 9 

[ 0 1 1 5 1 9 . mw\ 1 timrn 1 . $mm3 1 

V* *> < Z b tfbfr& „ it tz 3 y b 

5^hJt^-ctnsgWi«<s {smffimmwrnztm 
tzzt iz* hw^zmxh z\ t tfbfrz „ immx-tix 

[0116] $ ^^it«5^J3 s 4X'lZlEffi-}j\aiX*-ttt% 

Whz-hmhti-?. m^fatf&hwhfr^tz* ttizst 
mm4X'i&my6m<r>±ffifrt><7)y6iii®tf*z < sxyrz 

ftcomttXte&M KftlilttrfMfiZXZ b tffrfr 



Omm 2 Omm 2 Omm 



2 1 
1 0 
1 9 
22 
27 
39 
69 
49 
5 5 
29 
59 
83 



1 0 
9 
1 2 
9 
1 1 
1 1 
1 0 
9 
1 1 
1 6 
24 
1 1 



12.8 
12.9 

9. 8 
14. 1 
11.0 
12.1 

9. 2 

8. 3 
4. 6 
1 . 4 
6. 4 

9. 0 



& t coo. spasms t m&-tfr±mx<v&mKmz x 

^X&tf1rtz£tmx\ zyhyXhittZmmbifr^X 
[0 117]— 2k zyhjxhitiz&^xi*. imm 

4 , 5 T»*QB?«9»UfcWS < , b it^X =» y h 

hjto/h$^>r t Bmx*himm4 s 
5 itm#*xM.i & . mzaam* ximittmfr$>w& 
yt^tamt. ztismwix L&^x^fz. ttztm 

imm 6 Tii^Jfi^J 1 i: il/^F 3 y h 5 x h JtO^T' 



(12) 32 003-66236 ( P 2 0 0 3 - 6@A?A ) 



[01 1 8] mz. v$&CDmW£M7Zlt. auf**^ 

ts«. mmmx/immi. 2. 3. 6-c«m:si«^ 

•C t < o S 0 jl* L T . tttMH 5 ■Ct±»3K«<0 
[0119] ±IEJ: DldfcWTttjSfl" • Hftffi^- b*£ 

mil mxMnmm 
[02] i&xomftw&mmm 



[03] ^ ^zmcom^tmcommm 

[04 ] fifftHftiSislScDBlM 

[05 ] Kmmm^m^mm.<ommm 

1 

1 a : ¥*SH 
A : ft&m^& 

a 1 : xm^mmw a 2 : a 3 
1 b : i&mvfmcDmmm 

1 C : 3fc^>— N 
1 C 1 : fiS3fr? 1C3. 1 C 4 



mass. 1 c 5 



1 0 : m%M%mm 

2 : %m 

100: &mwm&$&mw. 

2 0 : W£k&V<*/l' 

2 0 1, 2 0 5: -fe/U36K 202 

2 0 3: m&M 204 



[0i ] 



91 



[02] 



[03] 




(13) 32 003-66236 (P2003- 



6<;A) 



(51) Int. CI . 7 mSNB& 
G 0 2 F 1/13363 
G0 9F 9/00 3 24 

33 6 

9/35 

// F2 1 Y 103:00 

(72) sum mm 

^flSfcfciTFWHtlTB 1*2^-B*« 



FI f-73-h'(##) 
G 0 2 F 1/13363 
G 0 9 F 9/00 3 2 4 

336B 

9/35 

F 2 1 Y 103:00 

F?-A(##) 2H038 AA55 BA06 

2H049 BA02 BA06 BA07 BB03 BB06 
BC22 

2H091 FA08X FAUX FA14Y FA23X 

FD06 FD14 GA02 LA17 LA18 
5C094 AA06 AA10 BA43 CA19 DA20 

ED01 ED20 FA04 HA08 JA08 

JA09 JA13 
5G435 AA01 BB12 BB16 DD13 EE22 

FF02 FF06 FF08 FF15 GG24 

HH04 KK07 



